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A system for assessing passenger

ride comfort exemplifies NASA
demonstrations of technology for

better ways to meet public needs

At left, project engineer Jack
Leatherwood is conducting a
test in a Langley Research
Center facility that simulates
vehicular motion; sensors
report information on noise
and vibration levels. Test

results are computed and
printed by the central
processor shown in closeup at
far right. The sensors and
the processor comprise the
Langley-developed ride
quality meter, an aid to
designers of transportation
systems for improving
passenger comfort in air, sea,
road and track vehicles.
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n designing transportationsystems, one of the toughest
jobs is that of the ride

development engineer, who must
insure that passengers get a smooth,
comfortable ride. His problem--until
recently--was lack of a completely
reliable method for assessing the ride
quality of the vehicle being
developed. As a resuk, he was often
faced with the necessity of making
costly and time-consuming design
changes to get an acceptable level of
ride comfort.

Langley Research Center has come
up with an answer to the problem: a
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generalized model--applicable to air,
sea, road or track vehicles--for

estimating passenger ride comfort
in the presence of complex vibrations
and interior noise. As part of this
research, Langley developed a
portable, self-contained ride quality
meter for assessing ride quality
during actual vehicle operations.

More than 3,000 people
participated in the model
development project. The subjects
took turns in Langley's ride quality
simulator, where they were exposed
to controlled combinations of vehicle
vibration and noise. Each then

completed a questionnaire detailing
the level of discomfort experienced.
This input provided the basis for
development of the computer
model, which transforms individual
vibration/noise elements into

subjective units, then translates the

subjective units into a single
discomfort index that typifies
passenger sensation of the total
vibration/noise environment.

The ride quality meter has three
components: a package of vibration
sensors, a microphone and a
computer. Installed on the floor of
the vehicle being tested, the sensors



measurevibrationin fivedifferent
axes"vertical,longitudinal,lateral,
roll andpitch.Themicrophone
measuresnoiselevels.

Thecomputerprocessesthe
inputfrommicrophoneandsensors,
accordingto theLangley-developed
model,to givetheuseraprinted
readoutincludinganumberof
optionsfor assessingridequality.
Amongtheoptionsarethetotal
discomfortindex;thevibration
componentof thetotal;thenoise
component;discomfortdueto
individualaxesof vibration;
discomfortdueto individualnoise
bands;anddiscomfortcorrected
for tripduration.

Themeter,in essence,servesasa
reliableandaccuratepassenger"jury." .............
It providesthefirstknowncapability
forsummingtheeffectsof noiseand
vibrationintoasingleridequality
indexand,therefore,hasattracteda
lot of attention.Severalautomobile
andtruckcompaniesareinterested.
FordMotorCompanyandLangley
teamedto testthemeter'sabilityto
assessridequalityinanautomobile
environmentandFordwas
sufficientlyimpressedto initiate
purchaseof meters.Amtrakhas
testedthesystemon itstrains.Budd
CompanyandtheDepartmentof
Transportationhaveparticipatedin
simulatortestsandrepresentatives
of thehelicopterindustry,theU.S.
CoastGuard,ConsumersUnionand
theFederalRailroadAdministration
havealsoexpressedinterestin thc
meter'scapabilities.NASAhasbeen
grantedapatentfortheinvention
andWylieLaboratories,Hampton,

Virginiahasappliedfora license
to producethemeterforthe
commercialmarket.

Theridequalitymodelandmeter
exemplifyaspecialareaof NASA
effort:demonstrationsto showhow
applicationof advancedtechnology
mayhelpsolvemajorproblemsor
createbetterwaysof meetingpublic
needs.Asseemslikelyin this
instance,spinoffproductssometimes
emergefromsuchprojects.
Commercialization,however,isnot
theprimaryaim;NASA'sintentis
to expandpublicawarenessof
advantageoustechnologyand
inspireitsbroaderapplicationby
governmentagencies,communities,
medicalinstitutionsandother
organizations.Thefollowingpages
containadditionalexamplesofNASA
technologydemonstrations.
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